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t. A di�erential linear{quadrati
 dynami
al problem withalternate aim is 
onsidered. Guaranty solution is formalized.1. � â¥¬ â¨ç¥áª ï ¬®¤¥«ì� áá¬®âà¨¬ ¤¨ää¥à¥­æ¨ «ì­ãî ¯®§¨æ¨®­­ãî ¡¥áª® «¨æ¨®­­ãî«¨­¥©­®{ª¢ ¤à â¨ç­ãî ¨£àã ¤¢ãå «¨æ
〈{1, 2},�,U1,U2, {Ji(U, t∗,x∗)}i=1,2〉. (1.1)� íâ®© ¨£à¥ ¤¨­ ¬¨ª  ã¯à ¢«ï¥¬®© á¨áâ¥¬ë � ®¯¨áë¢ ¥âáï®¡ëª­®¢¥­­ë¬ «¨­¥©­ë¬ ¢¥ªâ®à­ë¬ ¤¨ä¥à¥­æ¨ «ì­ë¬ ãà ¢­¥-­¨¥¬ _x = A(t)x + u1 + u2, x(t∗) = x∗, (1.2)£¤¥ t { â¥ªãé¥¥ ¢à¥¬ï; x = (x1, . . . , xn) ∈ Rn { ä §®¢ë© ¢¥ª-â®à, ã¯à ¢«ïîé¥¥ ¢®§¤¥©áâ¢¨¥ i {£® ¨£à®ª  ui ∈ Rn (i = 1, 2) ;í«¥¬¥­âë n × n { ¬ âà¨æë A(t) ¯à¥¤¯®« £ îâáï ­¥¯à¥àë¢­ë-¬¨ ­  [0, ϑ℄ (®¡®§­ ç ¥¬ íâ®â ä ªâ A(·) ∈ Cn×n[0, ϑ℄ ), ä¨ªá¨-à®¢ ­ë ¬®¬¥­â ®ª®­ç ­¨ï ¨£àë ϑ > 0 ¨ ­ ç «ì­ ï ¯®§¨æ¨ï(t∗, x∗) ∈ [0, ϑ)×Rn .1� ¡®â  ¯®¤¤¥à� ­  £à ­â®¬ ���� ( 02{01{00612).107



�­®�¥áâ¢® áâà â¥£¨© Ui ã i {£® ¨£à®ª Ui = {Ui ÷ ui(t,x)|ui(t,x) = Qi(t)x+ qi(t), (1.3)
∀Qi(·) ∈ Cn×n[0, ϑ℄, qi(·) ∈ Cn[0, ϑ℄} (i = 1, 2).� ª¨¬ ®¡à §®¬, ¢ë¡®à ª®­ªà¥â­®© áâà â¥£¨¨ Ui ¨§ ¬­®�¥áâ¢ Ui á¢®¤¨âáï ª ¢ë¡®àã ª®­ªà¥â­ëå ­¥¯à¥àë¢­ëå (¯® t ) ¬ âà¨æë

Qi(t) ¨ ¢¥ªâ®à  qi(t) .Ǒ àâ¨ï ¨£àë à §¢¥àâë¢ ¥âáï á«¥¤ãîé¨¬ ®¡à §®¬. �£à®ª¨ ­¥-§ ¢¨á¨¬® ¤àã£ ®â ¤àã£  ¢ë¡¨à îâ ¨ ¨á¯®«ì§ãîâ á¢®¨ ª®­ªà¥â­ë¥áâà â¥£¨¨ U1 ∈ U1 ¨ U2 ∈ U2 . � à¥§ã«ìâ â¥ áª« ¤ë¢ ¥âáï á¨-âã æ¨ï U = (U1, U2) ∈ U1 × U2 = U . �®£¤  óà §¢¨â¨¥ ¨£àë¢® ¢à¥¬¥­¨� ¯à®¨áå®¤¨â ¢ á®®â¢¥âáâ¢¨¨ á ¢¥ªâ®à­ë¬ «¨­¥©­ë¬­¥®¤­®à®¤­ë¬ ¤¨ää¥à¥­æ¨ «ì­ë¬ ãà ¢­¥­¨¥¬ á ­¥¯à¥àë¢­ë¬¨(¯® t ) ª®íää¨æ¨¥­â ¬¨_x = [A(t) +Q1(t) +Q2(t)℄x + q1(t) + q2(t), x(t∗) = x∗.�¥è¥­¨¥ íâ®£® ãà ¢­¥­¨ï x(t) áãé¥áâ¢ã¥â, ¥¤¨­áâ¢¥­­®, ­¥-¯à¥àë¢­® ¤¨ää¥à¥­æ¨àã¥¬® ¨ ¯à®¤®«�¨¬® ­  ¨­â¥à¢ « [t∗, ϑ℄ .�­® ó¯®à®�¤ ¥â� à¥ «¨§ æ¨¨ ¢ë¡à ­­ëå ¨£à®ª ¬¨ áâà â¥£¨©
ui[t℄ = ui(t, x(t)) = Qi(t)x(t) + qi(t) (i = 1, 2) . �  ¯®«ãç¥­­ëå¢ ¨â®£¥ ­ ¡®à å (x(t), u1[t℄, u2[t℄) , t∗ 6 t 6 ϑ , ®¯à¥¤¥«¥­  äã­ª-æ¨ï ¢ë¨£àëè  i {£® ¨£à®ª , § ¤ ­­ ï á«¥¤ãîé¨¬ ª¢ ¤à â¨ç­ë¬äã­ªæ¨®­ «®¬

Ji(U, t∗, x∗) == x′(ϑ)Cix(ϑ) + ϑ
∫

t∗

(u′1[t℄Di1u1[t℄ + u′2[t℄Di2u2[t℄)dt,
(1.4)£¤¥ n×n {¬ âà¨æë Ci, Dij (i, j = 1, 2) ¯®áâ®ï­­ë ¨ á¨¬¬¥âà¨ç-­ë; èâà¨å á¢¥àåã ®§­ ç ¥â ®¯¥à æ¨î âà ­á¯®­¨à®¢ ­¨ï.�  óá®¤¥à� â¥«ì­®¬ ãà®¢­¥� æ¥«ì 2{£® ¨£à®ª  á®áâ®¨â ¢ ¢ë-¡®à¥ ¨ ¨á¯®«ì§®¢ ­¨¨ áâà â¥£¨¨ U2 ∈ U2 , ¤®áâ ¢«ïîé¥© ¥¬ã­ ¨¡®«ìè¨© ¢®§¬®�­ë© ¢ë¨£àëè J2(U, t∗, x∗) ¢ á«®�¨¢è¥©áï108



á¨âã æ¨¨ U . � ®â«¨ç¨¥ ®â ­¥£®, 1{© ¨£à®ª, ¢ë¡¨à ï á¢®î áâà â¥-£¨î U1 ∈ U1 , áâà¥¬¨âáï ­¥ â®«ìª® ¤®áâ¨çì ¬ ªá¨¬ «ì­®£® á®¡-áâ¢¥­­®£® ¢ë¨£àëè  J1(U, t∗, x∗) , ­® ¯à¨ íâ®¬ �¥« ¥â ¢«¨ïâì ­ ¢ë¨£àëè 2{£® ¨£à®ª : §  ¯¥à¨®¤ ¢à¥¬¥­¨ [t∗, t1℄ ¥£® ã¢¥«¨ç¨âì,  §  ¯à®¬¥�ãâ®ª [t1, ϑ℄ ã¬¥­ìè¨âì (­ áª®«ìª® íâ® ¢®§¬®�­®).Ǒà¨ç¥¬ ¬®¬¥­â ¢à¥¬¥­¨ t1 ∈ (t∗, ϑ) ¡ã¤¥¬ áç¨â âì ä¨ªá¨à®¢ ­-­ë¬ ¨ § ¤ ­­ë¬ ¤® ­ ç «  ¨£àë. � ¬¥â¨¬, çâ® ¨£à®ª¨ ­¥ §­ îâ® ¯à¥á«¥¤ã¥¬ëå ¤àã£ ¤àã£®¬ æ¥«ïå.2. �®à¬ «¨§ æ¨ï à¥è¥­¨ï�®à¬ «¨§ã¥¬ à¥è¥­¨¥ ¨£àë (1.1).� ¯ à ¥ ¤ ¥ « ¥ ­ ¨ ¥ 2.1. � à ­â¨à®¢ ­­ë¬ t1 {à ¢­®-¢¥á¨¥¬ ¨£àë (1.1) ­ §®¢¥¬ ¯ àã (U∗, J∗) ∈ U×R2 â ªãî, çâ®
J∗ = (J1(U∗, t∗, x∗), J2(U∗, t∗, x∗))¨ ¤«ï ¢áïª®© ­ ç «ì­®© ¯®§¨æ¨¨ (t∗, x∗) ∈ [0, t1) × Rn ¡ã¤ãâ¢ë¯®«­ïâìáï á«¥¤ãîé¨¥ ãá«®¢¨ï:10) ¯à¨ t ∈ [t∗, t1) ¤«ï ª �¤®£® U1 ∈ U1 ­¥á®¢¬¥áâ­  á¨áâ¥¬ ­¥à ¢¥­áâ¢

{

J1(U1, U∗2 , t∗, x∗) > J1(U∗, t∗, x∗),
J2(U1, U∗2 , t∗, x∗) > J2(U∗, t∗, x∗); (2.1)20) ¯à¨ t ∈ [t1, ϑ℄ ¤«ï «î¡ëå U1 ∈ U1 ­¥á®¢¬¥áâ­  á¨áâ¥¬ ­¥à ¢¥­áâ¢

{

J1(U1, U∗2 , t1, x(t1, U1, U∗2 )) > J1(U∗, t∗, x(t1, U∗)),
J2(U1, U∗2 , t∗, x(t1, U1, U∗2 )) < J2(U∗, t∗, x(t1, U∗)); (2.2)30) ¤«ï ¢á¥å U2 ∈ U2

J2(U∗1 , U2, t∗, x∗) 6 J2(U∗, t∗, x∗). (2.3)�¥ªâ®à J∗ ­ §®¢¥¬ ¢¥ªâ®à­®© £ à ­â¨¥©.109



�   ¬ ¥ ç   ­ ¨ ¥ 2.1. �âà â¥£¨ï 1{£® ¨£à®ª  ¨§ £ à ­â¨-à®¢ ­­®£® t1 {à ¢­®¢¥á¨ï ¨¬¥¥â ¢¨¤
U∗1 = {

U∗11 ¯à¨ t ∈ [t∗, t1),
U∗12 ¯à¨ t ∈ [t1, ϑ℄,£¤¥ U∗11 ã¤®¢«¥â¢®àï¥â ãá«®¢¨î 10 ,   U∗12 { ãá«®¢¨î 20 ®¯à¥¤¥-«¥­¨ï. Ǒ®íâ®¬ã ¡ã¤¥¬ ¨áª âì á¨âã æ¨î U∗ = (U∗1 , U∗2 ) , à¥ «¨§ã-îéãî £ à ­â¨à®¢ ­­®¥ t1 {à ¢­®¢¥á¨¥, ¢ ¢¨¤¥

U∗ = { (U∗11, U∗21) ¯à¨ t ∈ [t∗, t1),(U∗12, U∗22) ¯à¨ t ∈ [t1, ϑ℄,¯à¨ç¥¬ U∗21 ã¤®¢«¥â¢®àï¥â ãá«®¢¨î 30 ®¯à¥¤¥«¥­¨ï 2.1 ¯à¨
t ∈ [t∗, t1) ,   U∗22 ®â¢¥ç ¥â íâ®¬ã �¥ ãá«®¢¨î ¯à¨ t ∈ [t1, ϑ℄ .�   ¬ ¥ ç   ­ ¨ ¥ 2.2. �ã­ªæ¨¨ ¢ë¨£àëè  ¨£à®ª®¢ (1.4)¯à¥¤áâ ¢¨¬ ¢ ¢¨¤¥

Ji(U, t∗, x∗) = ∫ t1
t∗

fi(t, u, x)dt + ∫ ϑ

t1 fi(t, u, x)dt,£¤¥
fi(t, u, x) = x′(t)(A′Ci + CiA)x(t) + 2u′1[t℄Cix(t) + 2u′2[t℄Cix(t) ++ u′1[t℄Di1u1[t℄ + u′2[t℄Di2u2[t℄ + x′

∗
Cix∗

ϑ − t∗
(i = 1, 2).3. �®áâ â®ç­ë¥ ãá«®¢¨ïǑà¨¢¥¤¥¬ ¤®áâ â®ç­ë¥ ãá«®¢¨ï áãé¥áâ¢®¢ ­¨ï £ à ­â¨à®¢ ­­®-£® t1 {à ¢­®¢¥á¨ï (U∗, J∗) ¨£àë (1.1). �«ï íâ®£® à áá¬®âà¨¬¢á¯®¬®£ â¥«ì­ãî ¤¨ää¥à¥­æ¨ «ì­ãî ¨£àã

〈{1, 2},�,U1 ,U2, {J(i)(U, t∗,x∗)}i=1,2〉. (3.1)
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�â  ¨£à  ®â«¨ç ¥âáï ®â (1.1) «¨èì äã­ªæ¨ï¬¨ ¢ë¨£àëè ¨£à®ª®¢
J (1)(U, t∗, x∗) = ∫ t1

t∗

{αf1(t, u, x) + (1− α)f2(t, u, x)}dt ++ ∫ ϑ

t1 {βf1(t, u, x) − (1− β)f2(t, u, x)}dt,

(3.2)
J (2)(U, t∗, x∗) = ∫ t1

t∗

f2(t, u, x)dt + ∫ ϑ

t1 f2(t, u, x)dt,£¤¥ ¯®áâ®ï­­ë¥ α ∈ [0, 1℄ , β ∈ [0, 1℄ .�¢¥¤¥¬ ®¡®§­ ç¥­¨ï (i = 1, 2)
Di(α) = αD1i + (1− α)D2i,
Di(β) = βD1i − (1− β)D2i,
C1(α) = αC1 + (1− α)C2,
C2(β) = βC1 − (1− β)C2. (3.3)� ãç¥â®¬ ®¡®§­ ç¥­¨© (3.3) äã­ªæ¨ï ¢ë¨£àëè  J (1) ã 1{£®¨£à®ª  ¨§ (3.2) ¯à¨¬¥â ¢¨¤

J (1)(U, t∗, x∗) = ∫ t1
t∗

f (1)(t, u, x)dt + ∫ ϑ

t1 f (2)(t, u, x)dt, (3.4)£¤¥
f (1)(t, u, x) = x′(t)[A′C(α) + C(α)A℄x(t) ++2u′1[t℄C(α)x(t) + +2u′2[t℄C(α)x(t) ++2u′1[t℄D1(α)u1[t℄ + 2u′2[t℄D2(α)u2[t℄ + f01,
f (2)(t, u, x) = x′(t)[A′C(β) + C(β)A℄x(t) ++2u′1[t℄C(β)x(t) + 2u′2[t℄C(β)x(t) ++2u′1[t℄D1(β)u1[t℄ + 2u′2[t℄D2(β)u2[t℄ + f02, (3.5)

£¤¥
f01 = x′

∗
C(α)x∗

ϑ − t∗
, f02 = x′

∗
C(β)x∗

ϑ − t∗
.111



� ª ç¥áâ¢¥ à¥è¥­¨ï ¨£àë (3.1) ¡ã¤¥¬ ¨á¯®«ì§®¢ âì à ¢­®¢¥á-­ãî ¯® �íèã á¨âã æ¨î. � ¯®¬­¨¬, çâ® á¨âã æ¨ï
U e = (U e1 , U e2 ) ∈ U1 ×U2­ §ë¢ ¥âáï à ¢­®¢¥á­®© ¯® �íèã ¢ ¨£à¥ (3.1), ¥á«¨ ¯à¨ «î¡®©­ ç «ì­®© ¯®§¨æ¨¨ (t∗, x∗) ∈ [0, t1)×Rn ¡ã¤¥â

J (1)(U1, U e2 , t∗, x∗) 6 J (1)(U e, t∗, x∗), ∀U1 ∈ U1,
J (2)(U e1 , U2, t∗, x∗) 6 J (2)(U e, t∗, x∗), ∀U2 ∈ U2.� â ¢ ¥ à � ¤ ¥ ­ ¨ ¥ 3.1. � ¢­®¢¥á­ ï ¯® �íèã á¨âã -æ¨ï U e ¢ ¨£à¥ (3.1) à¥ «¨§ã¥â £ à ­â¨à®¢ ­­®¥ t1 {à ¢­®¢¥á¨¥¨£àë (1.1), â® ¥áâì U∗ = U e , J∗ = (J1(U e, t∗, x∗), J2(U e, t∗, x∗)) .�«ï ¯®áâà®¥­¨ï £ à ­â¨à®¢ ­­ëå t1 {à ¢­®¢¥á¨© ¨£àë (1.1)¢®á¯®«ì§ã¥¬áï ¬¥â®¤®¬ ¤¨­ ¬¨ç¥áª®£® ¯à®£à ¬¬¨à®¢ ­¨ï.� íâ®© æ¥«ìî ¢¢¥¤¥¬ äã­ªæ¨¨ (i = 1, 2)

W
(1)1 (t, x, u, V

(1)1 ) = ∂V
(1)1

∂t
+ [∂V

(1)1
∂x

℄′[Ax + u1 + u2℄ + f (1)(t, u, x),
W

(2)1 (t, x, u, V
(2)1 ) = ∂V

(2)1
∂t

+ [∂V
(2)1

∂x
℄′[Ax + u1 + u2℄ + f (2)(t, u, x),

W
(i)2 (t, x, u, V

(i)2 ) = ∂V
(i)2

∂t
+ [∂V

(i)2
∂x

℄′[Ax+ u1 + u2℄ + f2(t, u, x)¨ ®¡®§­ ç¨¬
V = { (V (1)1 , V

(1)2 ) ¯à¨ t ∈ [t∗, t1),(V (2)1 , V
(2)2 ) ¯à¨ t ∈ [t1, ϑ℄.� â ¢ ¥ à � ¤ ¥ ­ ¨ ¥ 3.2. Ǒãáâì áãé¥áâ¢ãîâ äã­ªæ¨¨

ui1(t, x, V ) , ®¯à¥¤¥«¥­­ë¥ ¯à¨ t ∈ [0, t1℄ , ui2(t, x, V ) , ®¯à¥¤¥«¥­-­ë¥ ¯à¨ t ∈ [t1, ϑ℄ (i = 1, 2) , ¨ ­¥¯à¥àë¢­® ¤¨ää¥à¥­æ¨àã¥¬ë¥112



áª «ïà­ë¥ äã­ªæ¨¨ V
(j)
i (t, x) (i, j = 1, 2) â ª¨¥, çâ®1) ¯à¨ ¢á¥å x ∈ Rn

V
(2)
i (ϑ, x) = 0, V

(1)
i (t1, x) = V

(2)
i (t1, x);2) ¤«ï ¢á¥å t ∈ [t1, ϑ℄ , x ∈ Rn ¨ V

(2)
i ∈ R (i = 1, 2)max

u1 W
(2)1 (t, x, u1, u22(t, x, V ), V (2)1 ) == W

(2)1 (t, x, u12(t, x, V ), u22(t, x, V ), V (2)1 ),max
u2 W

(2)2 (t, x, u12(t, x, V ), u2, V (2)2 ) == W
(2)2 (t, x, u12(t, x, V ), u22(t, x, V ), V (2)2 ),¤«ï «î¡ëå t ∈ [0, t1℄ , x ∈ Rn ¨ V

(1)
i ∈ R (i = 1, 2)max

u1 W
(1)1 (t, x, u1, u21(t, x, V ), V (1)1 ) == W

(1)1 (t, x, u11(t, x, V ), u21(t, x, V ), V (1)1 ),max
u2 W

(1)2 (t, x, u11(t, x, V ), u2, V (1)2 ) == W
(1)2 (t, x, u11(t, x, V ), u21(t, x, V ), V (1)2 );3) ¤«ï «î¡ëå x ∈ Rn ¨ t ∈ [t1, ϑ℄, i = 1, 2

W
(2)
i (t, x, u12(t, x, V (t, x)), u22(t, x, V (t, x)), V (2)

i (t, x)) = 0,¤«ï ¢á¥å x ∈ Rn ¨ t ∈ [0, t1℄, i = 1, 2
W

(1)
i (t, x, u11(t, x, V (t, x)), u21(t, x, V (t, x)), V (1)

i (t, x)) = 0,4) uij(t, x, V (t, x)) = u∗

ij(t, x) , U∗

ij ÷ u∗

ij(t, x) , Uij ∈ Ui(i, j = 1, 2) .�®£¤  á¨âã æ¨ï
U∗ = { (U∗11, U∗21)÷ (u∗11(t, x), u∗21(t, x)) ¯à¨ t ∈ [t∗, t1),(U∗12, U∗22)÷ (u∗12(t, x), u∗22(t, x)) ¯à¨ t ∈ [t1, ϑ℄ (3.6)à¥ «¨§ã¥â £ à ­â¨à®¢ ­­®¥ t1 {à ¢­®¢¥á¨¥ ¨£àë (1.1) ¯à¨ «î¡ëå­ ç «ì­ëå ¯®§¨æ¨ïå (t∗, x∗) ∈ [0, t1)×Rn .113



� â ¢ ¥ à � ¤ ¥ ­ ¨ ¥ 3.3. Ǒãáâì ¢ ¨£à¥ (1.1) D22 < 0¨ áãé¥áâ¢ãîâ ¯®áâ®ï­­ë¥ α , β ∈ [0, 1℄ â ª¨¥, çâ®
D1(α) < 0, D1(β) < 0,¨ á¨áâ¥¬ _θ(2)1 + θ

(2)1 [A − D−11 (β)C1(β)− D−122 C2℄ + [A′ − C1(β)D−11 (β)−
−C2D−122 ℄θ(2)1 − θ

(2)1 D−11 (β)θ(2)1 + θ
(2)2 D−122 D2(β)D−122 θ

(2)2 ++θ
(2)2 D−122 [D2(β)D−122 C2 − C1(β)℄ + [C2D−122 D2(β)−

−C1(β)℄D−122 θ
(2)2 +AC1(β) + C1(β)A′ − C1(β)D(−1)1 (β)C1(β)−

−C1(β)D−122 C2 − C2D−122 C1(β) + C2D−122 D2(β)D−122 C2 = 0n×n,

θ
(2)1 (ϑ) = 0n×n;_θ(2)2 + θ

(2)2 [A − D−11 (β)C1(β)− D−122 C2℄ + [A′ − C1(β)D−11 (β)−
−C2D−122 ℄θ(2)2 − θ

(2)2 D−122 θ
(2)2 + θ

(2)1 D−11 (β)[D21D−11 (β)C1(β)−
−C2℄ + [C1(β)D−11 (β)D21 − C2℄D−11 (β)θ(2)1 +AC2 + C2A′ −

−C2D−11 (β)C1(β)− C1(β)D−11 (β)C2 ++C1(β)D−11 (β)D21D−11 (β)C1(β)− C2D−122 C2 = 0n×n,

θ
(2)2 (ϑ) = 0n×n¨¬¥¥â ¯à®¤®«�¨¬®¥ ­  [ϑ, t1℄ à¥è¥­¨¥ θ

(2)1 (t) , θ
(2)2 (t) ,   á¨áâ¥-¬  _θ(1)1 + θ

(1)1 [A − D−11 (α)C1(α)− D−122 C2℄ + [A′ − C1(α)D−11 (α) −
−C2D−122 ℄θ(1)1 − θ

(1)1 D−11 (α)θ(1)1 + θ
(1)2 D−122 D2(α)D−122 θ

(1)2 ++θ
(1)2 D−122 [D2(α)D−122 C2 − C1(α)℄ + [C2D−122 D2(α) −

−C1(α)℄D−122 θ
(1)2 +AC1(α) + C1(α)A′ − C1(α)D−11 (α)C1(α)−

−C1(α)D−122 C2 − C2D−122 C1(α) + C2D−122 D2(α)D−122 C2 = 0n×n,

θ
(1)1 (t1) = θ

(2)1 (t1);114



_θ(1)2 + θ
(1)2 [A − D−11 (α)C1(α)− D−122 C2℄ + [A′ − C1(α)D−11 (α) −

−C2D−122 ℄θ(1)2 − θ
(1)2 D−122 θ

(1)2 + θ
(1)1 D−11 (α)[D21D−11 (α)C1(α) −

−C2℄ + [C1(α)D−11 (α)D21 − C2℄D−11 (α)θ(1)1 +AC2 + C2A′ −

−C2D−11 C1(β) − C1(α)D−11 (α)C2 ++C1(α)D−11 (α)D21D−11 (α)C1(α)− C2D−122 C2 = 0n×n,

θ
(1)2 (t1) = θ

(2)2 (t1).�®£¤  á¨âã æ¨ï U∗ = (U∗1 , U∗2 ) ¨§ £ à ­â¨à®¢ ­­®£® t1 {à ¢­®¢¥á¨ï ¨¬¥¥â ¢¨¤
U∗1 = {

U∗11 ÷−D−11 (α)[θ(1)1 (t) + C1(α)℄x ¯à¨ t ∈ [0, t1),
U∗12 ÷−D−11 (β)[θ(2)1 (t) + C1(β)℄x ¯à¨ t ∈ [t1, ϑ℄,

U∗2 = {

U∗21 ÷−D−122 [θ(1)2 (t) + C2℄x ¯à¨ t ∈ [0, t1),
U∗22 ÷−D−122 [θ(2)2 (t) + C2℄x ¯à¨ t ∈ [t1, ϑ℄.�¢â®à ¡« £®¤ à¨â ¯à®ä. �.�. �ãª®¢áª®£® §  ®¡áã�¤¥­¨¥ à -¡®âë ¨ § ¬¥ç ­¨ï. �¯¨á®ª «¨â¥à âãàë1. �¨â¥­¥¢  �.�. �¨ää¥à¥­æ¨ «ì­ ï ¨£à  á óá®î§­¨ª ¬¨� ¨ ó¯à®-â¨¢­¨ª ¬¨� // Ǒà®¡«¥¬ë ã¯à ¢«¥­¨ï ¨ ¨­ä®à¬ â¨ª¨. 1999. ò 5.�. 23 - 33.
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